social policies influence health is an empirical question. Unfortunately, until recently, research on social and economic policies has neither included a logic model or design that includes health as a potential outcome, nor measured health outcomes.
Social policies have the potential to mitigate (or exacerbate) health inequalities by differentially distributing social determinants of health to different population subgroups. For example, many social policies in the USA target their programs to low-income populations. According to conventional public policy formation models, policies are designed to alleviate social problems caused by market failures [7, 8] . While policies may have differential impacts on population subgroups, policymakers do not generally evaluate whether policies increase or decrease disparities [9] . If policies cause adverse outcomes, including for vulnerable subgroups, these effects are often framed as unintended [10] . However, it is becoming increasingly important to examine the health effects of all policies (not just health care policies), including attention to how policies shape social stratification and the distribution of SDH [1, 11] .
This article reviews whether social and economic policies influence adult health by documenting the health impacts achieved by "non-health" social programs that target lowincome populations. We begin by describing four broad categories of social and economic policies that target low-income adults and review their impacts on health. We exclude policies that explicitly target health, health care, or nutrition as the primary goal of their program.
There have been some prior literature reviews conducted on some segments of the policies we review here. Some of these reviews are outdated (published 2004 or earlier, e.g., [12, 13] ), and some had relatively narrow scopes to their findings by focusing on only one policy (e.g., Earned Income Tax Credit, [12, 13] ). We summarize the results of these reviews herein. Our review differs from prior reviews in its broader scope of policies that impact a range of different social determinants of health, in its inclusion of more recent literature, and in our inclusion of rigorous experiments (when such studies are available), as reported in both the academic and grey literature.
We examine the four areas of housing/neighborhoods, employment, marriage/family strengthening, and income supplementation. The specific social or economic policies under consideration include rental housing affordability (Section 8, or Housing Choice Vouchers); employmentrelated direct income assistance (Temporary Assistance for Needy Families, TANF); family strengthening (healthy marriage) initiatives included in welfare policy; and (un-) conditional income supplements and minimum wage policy. Lastly, we discuss the implications of our findings for the future design of social policies to improve population health.
Methods
We conducted a review of the literature [14] in the four policy domains, to summarize what currently is known about the health effects on adults of social and economic policies. We started with a focus on federally supported, non-health, social or economic programs or policies, targeting low-income populations that had been evaluated with experimental designs (i.e., housing affordability policy; income assistance (TANF); conditional cash transfers; and marriage and family strengthening initiatives). We then expanded the criteria to consider a broader group of social or economic policies that may influence health, which essentially captured other income policies. We restrict our review to evidence from the USA; for initial evaluations published after 1994; for outcomes among adults including physical health, mental health, substance use/health behavior (including fertility and sexual behavior); and health care insurance, access, or utilization. When policies were evaluated with experimental designs, or were summarized by literature reviews, we prioritized and discussed that evidence. If there was a broader evidence base beyond experiments or literature reviews, we included studies that evaluated an intervention or policy with strong methods using concurrent comparison groups across time (e.g., experimental; difference in difference; regression discontinuity; or pre-post designs).
We cite evaluation reports that have been published (e.g., in the grey literature), but when available, give preference to peer-reviewed journal articles on an intervention or policy. Notably, since the grey literature includes many governmentfunded evaluations with strong (often random allocation) designs, exclusive focus on peer reviewed articles would omit many strong policy evaluations with potential to influence health [13] .
We adopted a multifaceted search strategy. We drew on expert knowledge of social policy evaluation; we searched the web sites of federal evaluation sponsors, including Department of Health & Human Services (DHHS) Assistant Secretary of Planning and Evaluation; DHHS Administration of Children and Families, Office of Planning, Research and Evaluation; Department of Housing and Urban Development (HUD) Policy Development and Research; as well as federal contractor websites that were hired to conduct evaluations (i.e., MDRC, Mathematica, RTI). We searched Pubmed, and both the Cochrane (http://www.thecochranelibrary.com/view/ 0 / i n d e x . h t m l ) a n d t h e C a m p b e l l ( h t t p : / / w w w. campbellcollaboration.org/lib/) online libraries; and we reviewed the references cited by included articles.
We excluded studies that were explicitly health policies (e.g., health insurance provision of Medicare or Medicaid; income policies targeting disabled, mentally ill, or aging populations such as Supplemental Security Income (SSI); or home visitation programs). Although in-kind benefits are one dimension of the US means-tested social protection system, we excluded studies examining Supplemental Nutrition Assistance Program (SNAP, formerly known as Food Stamps) and WIC (Women, Infants and Children) nutritional supplements, because of their focus on the health-related pathway of nutrition, since our objective is to focus on policies that did not explicitly include health components. We additionally excluded non-health policies outside of the realm of social and economic policy, such as transportation/road design, agriculture/food, physical housing structures (like housing refurbishment), or water/sanitation (although some of these are treated in a recent umbrella review [15] ). Although we searched on education policies, we found that no rigorous studies had measured health outcomes in this domain to treat it comprehensively. Although social policies may (and have) influenced the health of children (e.g., Head Start), due to the different outcomes used to operationalize child health, including developmental and educational outcomes, programs that target children are outside the scope of this review.
Beneficial health effects of the policies we reviewed are summarized in Table 1 .
Results: Policy Overviews and Health Impacts

Housing and Neighborhoods
Housing Voucher Subsidies and Housing Mobility Policy
Rent subsidies are the primary form of federal housing assistance for low-income households [16] . Formerly known as the Section 8 program, and officially currently named the Housing Choice Voucher (HCV) program, it provides qualified low-income participants a government subsidy to assist in paying rent for private housing units. In addition to helping with affordability, voucher-based rental assistance may provide access to better-quality housing units, and may help families rent in higher-quality neighborhoods, including higher income neighborhoods (termed housing mobility) [17] . Thus, housing voucher policy may influence health by increasing income, or via improvements in housing and neighborhood quality [18] .
The health effects of offering housing vouchers have been evaluated in several social experiments targeting low income families, HIV positive homeless (or at risk of homelessness) populations, and homeless veterans with psychiatric and/or substance use problems. These programs provided various wrap-around services, including counselling about housing choices and case management services. There has also been one systematic literature review [19] , and one other literature review [20] . The Acevedo-Garcia et al., systematic review summarized the early MTO evidence on health and the evidence from other non-experimental housing policies [19] . The Lindberg et al., review summarized rental policies as one of many neighborhood-level housing policies (concluding, notably, that the HCV Program had sufficient evidence for implementation or expansion) [20] . Here we summarize the short and long term MTO findings, as well as reviewing a broader range of experimental housing voucher studies.
Moving to Opportunity for Fair Housing Demonstration Program (MTO). Sponsored by the U.S. Department of Housing and Urban Development (HUD), MTO used a randomized controlled trial (RCT) to provide Section 8 vouchers to families interested in moving out of public housing in five cities [21, 22] . Families with children under 18 years of age, recruited from public housing in high-poverty neighborhoods were eligible to enroll between 1994 and 1998 [22] . The sample was very low-income and households were predominantly (97 %) female-headed [23] .
Over 4,600 families were randomly assigned to one of three treatment groups: (1) the "Regular Section 8" treatment group was offered a housing voucher to subsidize apartment rental; (2) the "Low-Poverty Neighborhood Section 8" treatment group was also offered a housing voucher, but only if it was used to rent an apartment located in a low-poverty neighborhood; this group also received housing counselling to help their relocation; (3) the control group received no further assistance but could remain in public housing. There were two cross-site evaluations after 4-7 years [24] and after 10-15 years [25••] , as well as several short-term (1-3 year) sitespecific evaluations [26] .
In low-poverty neighborhood MTO treatment group families, exposure to neighborhood poverty was substantially reduced, even after 15 years, compared to public-housing controls [23, 24] . Notably, the MTO treatment did not have an effect on any of the primary outcomes, including employment, earnings, education, or public assistance. However, the main outcomes affected by MTO seemed to have been health, in particular mental health. Yet health effects were not uniformly beneficial, with many null findings. Health was measured by self-reported measures, as well as by biomarkers at the final evaluation [24, 25••] .
The MTO evaluations found overall that MTO benefited the mental health of the experimental group (mostly female) household heads (psychological distress, major depression, calm/peacefulness, index of mental health). There were some beneficial effects on physical health of (female) adults (e.g., obesity, diabetes, functional limitations/disability, and inflammation) and a suggestion of an adverse effect on substance abuse for adults [23, 24, 25••, 27] . These results are summarized in Table 1 . enrolling predominantly male (96 %) participants between 1992 and 1995; eligible participants could not live with any children. This program tested the effects of a Section 8 housing voucher among homeless/unstably housed veterans who were clinically diagnosed with psychiatric and substance abuse disorders or both. One treatment group received a voucher and housing counselling, case management, and health care referrals; another treatment group received case management and health care referrals; and the control group received the usual care from the Veterans Administration. VASH significantly reduced the risk of housing loss, and had a positive influence on several measures of addiction, substance use, institutionalization, and quality of life. However, there were no effects on physical health [28] [29] [30] .
Veterans (HUD-VASH Study). HUD and the Department of Veterans Affairs Supported Housing Program was an RCT
Housing Homeless HIV/AIDS Patients: HOPWA and CHHP. The Housing Opportunities for Persons with AIDS (HOPWA) Housing and Health Study (71 % male) [31] , and the Chicago Housing for Health Partnership (CHHP) Study (74 % male) [32, 33] , both used an RCT design to evaluate the effects of Section 8 vouchers on low-income HIV/AIDSdiagnosed patients who were homeless or at risk of homelessness. The HOPWA Study tested the offer of a Section 8 Voucher; it began in 2003 at three sites, among HIVseropositive, and homeless (or at risk of homelessness) populations. The treatment group received immediate Section 8 vouchers with case management. The control group did not receive a voucher, but did have access to usual housing services and case management. There were no significant program impacts on hospitalizations, days spent in the hospital, use of medical care, unprotected sex, number of sex partners or HIV physiological indicators (viral load, CD4 counts, or opportunistic infections) [31] . There were positive impacts on the mental health of the treatment group, including perceived depression and stress.
The CHHP program was also an RCT targeting the homeless population with chronic illnesses including HIV/AIDS. It was conducted in two Chicago-based hospitals between 2003 and 2006. The treatment group received case management and transitional housing followed by stable housing. Case managers helped participants obtain housing and medical care, including referrals for participants with substance abuse or mental health problems. The control group received usual hospital discharge services (no additional follow up or housing assistance). Evaluations found significantly lower rates of hospital days, hospitalizations, and visits to the emergency room for the treatment group for CHHP [32] ; and positive impacts on HIV viral loads, undetectable viral load, and living with intact immunity after one year [33] .
Effects of Housing Vouchers on Welfare Families (Formerly WtW Vouchers-WtWV). This study was conducted among welfare to work (WtW) populations from 1999 to 2006 [34] . This RCT randomly allocated Section 8 vouchers among families, primarily female household-heads (92 %) with children who were receiving, eligible to receive, or had recently received Temporary Assistance for Needy Families (TANF) at six sites. The treatment group received a Section 8 voucher plus social services, housing search services, and more intense employment assistance. Control group participants had access to usual TANF services. There was no effect of the program on: receiving employer-provided health benefits; health insurance coverage; affordability of needed medical care or (separately) dental care; current smoking; worry/anxiety; hours of sleep; or self-rated health [34, 35] .
Urban Renewal
Urban renewal projects, also called neighborhood renewal, urban regeneration, place-based initiatives, or comprehensive community initiatives, direct large scale investment to address urban neighborhood deprivation across multiple domains of SDH, including income, employment, education, and housing. The comprehensive nature of many place-based initiatives makes it difficult to evaluate this type of initiative [36, 37] . A recent USA-based literature review discussed the potential of ten neighborhood-focused housing or urban planning programs/policies to improve health. Of these, rental voucher policies had sufficient evidence to indicate improved health. Two other policies required more field evaluation but were promising: HOPE VI public housing demolition (which was not evaluated with a comparison group); and Housing Choice Vouchers to relocate to low poverty neighborhoods (note that the voucher policies were discussed above). The remaining seven policies had limited evidence of health effects, with the authors recommending formative research. These seven policies included: universal design; crime prevention via environmental designs; residential siting away from highways; zoning; density bonuses; and green space [20] . Several other literature reviews of evaluations of urban renewal program effects on health have been published describing evidence outside the USA [38, 39] , including rehousing and retrofitting interventions in the context of area-based neighborhood renewal [40] .
Employment: Welfare to Work and Wage Subsidies
Originally designed in the 1930s for economically vulnerable widowed mothers, welfare assistance, known as Aid to Families with Dependent Children (AFDC), originated as an income support program, with little attention to parental employment. In response to increasing welfare caseloads and concerns about long-term welfare dependency, the Family Support Act of 1988 mandated the states to provide work supports and impose work requirements through the creation of Job Opportunities and Basic Skills (JOBS) programs.
Further advancing employment-based strategies, and responding to a policy mandate to devolve federal program administration and design to the states, in 1996 the Personal Responsibility and Work Opportunity Reconciliation Act (PROWRA) changed AFDC, a federal entitlement, to TANF (Temporary Assistance for Needy Families), a block grant program. TANF mandated a work-first approach, requiring that recipients look for work or participate in employment and training activities, addressed work disincentives (by allowing recipients to keep more income from employment), timelimited the benefits to a maximum of five years, and used sanctions to enforce behavioral rules. The states can design their own programs within these new rules, which results in significant variations in program requirements.
Despite the potential role that health status plays in parents' ability to make the transition from welfare to work, there has been limited attention to health assessment and services within the TANF program and the research evaluation studies. Most demonstration projects and evaluation studies are mandated to collect data on income, employment and poverty using administrative records, do not focus in detail on health impacts, and collect limited self-reported health outcomes [41] . Observational studies have documented an association between mental health issues and employment challenges [42] , and concluded that mental health conditions are significantly more prevalent among the TANF population than among the general population [43] . Also, welfare recipients face limitations in access to and affordability of mental health services [44] . Non-experimental studies suggest that welfare reform reduced health insurance coverage and service utilization, especially among vulnerable groups such as Hispanic single women and single mothers with low education [45] , but that welfare reform did not affect health outcomes [46] . Although welfare reform program alternatives were evaluated with some RCT designs, access to health services and the health impacts of many employment-focused intervention approaches targeting the welfare population are not well understood in the RCT studies. This presents a design challenge for policymakers wishing to decrease health barriers to employment and improve families' economic self-sufficiency and well-being.
National Evaluation of Welfare-to-Work Strategies (NEWWS)
The evaluation of the JOBS Program (later renamed to the NEWWS study) integrated the findings from RCTs of 11 different mandatory state welfare-to-work program models that served AFDC clients in the early 1990s prior to the 1996 welfare reform in seven geographic locations. Each of the 11 programs varied in its approach to employment assistance, emphasizing either "work first" (known as immediate labor force attachment-LFA), or "human capital investment" (known as basic education and skills acquisition-ESA). Welfare recipients or applicants were recruited to the study sample between 1991 and 1994, randomly assigned to treatment or control group (approximate N=57,000), and followed for five years. The treatment group was required to participate in the LFA or ESA components of JOBS programs as a condition of receiving cash assistance, and the control group was not mandated to participate. Administrative records (not including health) were analyzed for all study participants, whereas surveys were administered to selected sites (approximately one quarter of participants) [47] .
Overall, the NEWWS evaluation concluded that the LFA approach produced greater economic impacts than the human capital approach, which influenced PROWRA's work first mandate. NEWWS investigated a small number of health outcomes but only in a subset of sites (four sites/seven programs) [48] . The results showed an initial decline in health insurance coverage for the treatment group compared to controls up to two years after random assignment, but no impact in coverage up to five years later [48] . On average there are no significant impacts on depression (CES-D) at two years after random assignment although there was a significant increase for the treatment group compared to controls at one site after two years [49] .
Treatment group participants at three sites reported that they were significantly less likely to experience physical domestic abuse during the prior year compared to controls at the five-year evaluation, although effects were non-significant for broader definitions of domestic abuse (including nonphysical abuse) [48] . The study measured one fertility outcome (presence of a new baby), which exhibited non-significant treatment-control differences at all sites [48, 50] . While there were no overall impacts on depressive symptoms, depression moderated earnings impacts such that positive effects of the program on earnings were larger for the least depressed participants, and smaller for the most depressed, suggesting that addressing mental health could further increase the economic gains made in welfare-to-work programs [51] .
In the Next Generation Project, researchers examined welfare-to-work on child and parental outcomes by pooling the results from NEWWS study sites with other RCT evaluations of state welfare-to-work experiments (Connecticut, Florida and Minnesota), the New Hope program, and the Canadian Self-Sufficiency Project (SSP) [52] . Studies reported no significant differences between intervention groups on adult depressive symptoms, although depression again moderated the economic impacts in the SSP [51] . Some new subgroup findings emerged including higher risk of depression among the most disadvantaged mothers compared to moderately disadvantaged mothers [53] .
New Hope
Designed to make work pay for low-income families, the New Hope Demonstration Project in Milwaukee, Wisconsin, provided a set of work supports including wage subsidies and subsidized health insurance and child care. Unlike NEWWS, New Hope was not mandatory. Participants did not have to receive welfare nor have children, but were required to live in one of two high poverty neighborhoods, work at least 30 hours per week, and meet income requirements. A communitybased organization provided three years of intensive services during the period of 1994 to 1998. During the course of the research study, health issues were identified as barriers to work; therefore health measures were added to assessments, although the service mix did not change [54] .
New Hope included an experimental evaluation of 1,300 participants randomly assigned to either a treatment group, which received New Hope benefits, or a control group, which did not. Approximately 72 % of the full sample were women, and 90 % of the parent sample were mothers. Treatment group members had access to case management and other employment assistance to facilitate job searches if they were unemployed, working less than 30 hours/week, or wanted to switch jobs [55, 56] . Evaluations were conducted at two years (Y2), five years (Y5), and eight years (Y8) after random assignment, although only a few health outcomes were measured for a subset of parents. Results showed positive or null health effects across all three waves, with no significant health effects at year eight. The New Hope program benefited parents' health insurance coverage (Y2), self-reported physical health (Y5), depression (Y5), and psychosocial measures including stress (Y2) and hope about achieving goals (Y2). There were no effects on psychosocial measures of self-esteem or financial worry [55, 57, 58] .
Welfare Policy -Family Strengthening Initiatives
Based on the growth of childbearing outside of marriage and the increasing AFDC caseloads, PRWORA not only reformed welfare, but also introduced weak incentives for states to serve two-parent families and reduce out-of-wedlock births [59] . Reauthorizing the TANF program in 2005, the Deficit Reduction Act (DRA) significantly increased funding for local organizations to provide family strengthening activities and fatherhood programs. Although funded by welfare dollars, programs were not required to serve only low-income families, but were mandated to develop domestic violence screening assessments and referrals [60] .
Building Strong Families (BSF) and Supporting Healthy Marriages (SHM)
When the DRA passed in 2005, there was limited research documenting the effectiveness of family-strengthening programs specifically targeting low-income families. Therefore, the U.S. Department of Health and Human Services launched three demonstration programs with accompanying rigorous evaluations, only two of which used an experimental design and included any health measures: Building Strong Families (BSF) and Supporting Healthy Marriages (SHM).
BSF and SHM programs both offered a high dosage of family strengthening education and service coordination to unmarried but romantically involved parents and married parents respectively. All participants across eight sites were low income. Using an RCT design, the BSF evaluation included approximately 4,700 couples and was evaluated at 15 and 36 months. The SHM evaluation included over 6,000 couples and was evaluated at 12 and 30 months. The primary outcomes were measures of relationship quality and stability. Secondary outcomes included intimate partner violence (IPV), psychological well-being, alcohol use, drug use and self-rated physical health.
BSF did not significantly impact adults on primary relationship outcomes or most health variables (including most measures of IPV) at either interim or three-year evaluations [61, 62] , averaged across sites. One concerning finding is an adverse impact on mothers' experience of more than one severe assault in the treatment group, compared to the control group, at three years [63] . In terms of (secondary) mental and physical health, there was a positive impact on depressive symptoms (CES-D scale) for mothers and fathers at the evaluation midpoint [64] , but there was no significant difference at the final evaluation [62] . Other health effects, such as negative impacts on father's physical health, and no impact on alcohol or drug use at 15 months, were not reported in the 36-month evaluation.
On the other hand SHM, which served married parents, did show positive impacts at the first (15 month) evaluation point. Results are not yet available for the 30-month assessment. At 15 months, the SHM treatment was associated with better relationship quality, lower domestic violence (adapted Revised Conflict Tactics Scale), and lower psychological distress (K6 scale), compared to controls. There was little site variation. Some subgroups showed effects; for example, Hispanic couples and individuals experiencing higher marital distress at baseline had larger positive impacts [65•] .
Income Support Policies
Conditional Cash Transfers
Conditional cash transfer (CCT) programs incentivize lowincome families to receive cash transfers if they build up their human capital (investing in education, health, nutrition, and preventive health care services), with the goal of preventing future poverty for themselves and their children. These programs have spread quickly throughout the world to over 30 developing nations, after having been introduced in Brazil and Mexico in 1997 [66] . Since CCTs do not provide participants explicit health services (they only incentivize participants to receive such services), we have included them in our review even though they may be conceived of as a hybrid type of program since they do require health, preventive health care, and educational investments be made, before families can receive the cash transfer.
Opportunity NYC − Family Rewards Demonstration. The Opportunity NYC Demonstration is a conditional cash transfer program in New York City, the first in a developed nation. The program offers cash assistance to low-income families conditional upon meeting human capital goals to reduce poverty. Introduced in 2007, it randomly assigned low-income families in six of New York City's highest-poverty communities to the treatment group or the control group. The treatment group could receive the cash rewards if they met requirements to achieve certain pre-specified activities and outcomes for children's education, families' preventive health care, and parents' employment. The control group could not receive the rewards. The program is being evaluated by MDRC with an RCT of 4,800 families and 11,000 children. Evaluators measured outcomes after 18 months (Interim Evaluation) [67] , and 42 months (Final Evaluation) [68••] . During the three year period, treatment families received approximately US$8,700 on average which reduced financial hardship. Although the Interim Evaluation improved some health insurance and medical care receipt outcomes, and parent selfreported health [67] , the Rewards program had few effects on health outcomes, substance use (cigarette use), or on use of preventive medical care as of the Final Report. It did improve health insurance coverage, and produced large increases in family receipts of preventive dental care at both evaluation time-points. The program also reduced fertility (Final Evaluation), and improved nutrition (as a measure of hardship) during the program period. Based on these early results, MDRC refined the program, and is fielding a new program in Memphis, TN and Bronx, NY.
Earned Income Tax Credit (EITC).
EITC is a means-tested tax credit for low-income populations, and is a conditional income program-conditional on employment. EITC provides up to 7 % (11 %) of an average income from wages (US$3,298 or US$5,128 in 2012), for families with one or two dependent children, respectively. The credit intervenes on the income (poverty alleviation) and employment social determinants of health among families with working aged adults. Families must be working to qualify for the credit, and they receive the income as a lump sum after submission of annual income taxes. The federal EITC was introduced in 1975, with increases occurring across time (including a large expansion in 1996). Individual states have also introduced and rescinded EITCs over time. A Cochrane Systematic Review was recently published on the health effects of EITC (called "in-work tax credits" outside the USA) on working-aged adults, including non-randomized study designs that were controlled, before-and-after (prepost), or were interrupted time series. The review identified five studies of the EITC nationwide in the USA, among women. All studies tested whether the 1996 expansion in EITC led to health or health behavior changes, and one study identified the effect of EITC also from state EITC changes. The authors found low-quality, methodologically-limited evidence of either, no effect, or mixed effects (of beneficial and non-significant effects), of EITC on adult health. The authors concluded that the current research evidence is insufficient to answer the review question [69•] .
The review of five studies found mixed effects of EITC for tobacco use, and evidence of no association for other health outcomes [69•] . The review documented no significant effects for self-rated health, obesity/overweight, mental health (number of bad mental health days in past month), or physical health (bad physical health days in the past 30 days; number of risky biomarkers for inflammation, cardiovascular disease and metabolic disease). Notably, all but one of these five studies attempted to identify the effect of a federal EITC increase (in 1996), two or more years after the EITC increase occurred [69•] .
Minimum Wage
Laws. Several studies have tested whether state minimum wage policies are associated with health or health-care access, using serial cross sectional analyses of BRFSS [70, 71] , or the Survey of Income and Program Participation [72] . In repeated cross sectional (time trend) analyses, McCarrier [70] found a beneficial effect on one measure of health insurance (unmet medical need), but not a second one (lack of health insurance). Meltzer found that decreasing real minimum wage rates across time are associated with an increase in BMI [71] . Others have found no discernible effects of raising minimum wages on low income populations in terms of health insecurity (going without health insurance, or missing a doctor's visit), or food insecurity (insufficient resources to purchase food or eat a balanced meal) [72] . These studies are generally exploiting the vast variability in state minimum wage laws over time. However the evidence overall is weak, given the study designs.
Unconditional Income Supplementation
North American Income Maintenance Experiments (NAIME). Connor et al., reviewed income supplementation experiments for health outcomes [12] , which included the NAIME studies from the late 1960s-1970s, among some other studies (the latter of which had measured no health outcomes). NAIME were the first social experiments conducted to evaluate social programs using clinical trial methods [73] . The objective of the NAIME was to determine the effect of a guaranteed minimum income on workforce participation of low-income families, to inform welfare to work policy. The program provided a combination of a minimum income guarantee and a variable tax rate on earned income, and was implemented at five sites.
Summarizing the NAIME evidence, one site found no effects of income supplements on health or medical care (New Jersey/Pennsylvania IME). Other sites found: that women and children reported increases in illness (Rural IME); there were scattered and inconsistent effects on psychological wellbeing (Rural IME); birth-weight improved in experimental subgroups with two or three risk factors, although there was also a significant decrease in birth-weight in the lowestrisk group (Gary IME); significant birth-weight improvements occurred in some subgroups, but not in others; and the experimental group reported decreased hospital days for men, increased mental health for wives, and decrease in chronic illness duration for female family heads (Seattle/Denver IME) [12] . Although Connor et al., sought to reanalyze the data, many original data files retrieved from storage were unreadable, and/or the health outcome data had not been archived.
Taken together, there were few effects on health and medical care, which were also inconsistent across the four sites; there was substantial subgroup analyses, and most importantly, there were issues with the treatment assignment method (Conlisk-Watts model) that render exposure groups nonexchangeable and therefore causal inference is threatened despite the RCT design [12] .
Income Supplements From Gaming Revenues on Indian
Reservations. The 1988 Indian Gaming Regulatory Act defined terms for Indian tribes to run legal gaming enterprises on tribal reservations, under sovereign nation status. Nationwide in 2009, 237 Indian tribes in 28 states operated Indian gaming, generating US$26.3 billion in gross revenues [74] . Through redistribution of gaming revenues to tribal members, tribal gaming increases household income and alleviates poverty of tribal members [75] . Indian gaming also provides jobs for tribal members, in addition to generating revenues which have been invested to improve reservation infrastructure and fund government services [74] .
Several studies have exploited a natural experiment to test the health effects of casinos opening and operating on Indian reservations, via income-poverty alleviation for Native American families, compared to similar non-native American families. One study documented beneficial effects from one Indian reservation (within an ongoing cohort study of children), of casino earnings on adolescent mental health (total, emotional, and behavioral, psychiatric symptoms) [76] ; and then on laterlife mental health outcomes in young adulthood (e.g., reduced psychiatric disorders including alcohol and cannabis abuse, dependence, or both), with the youngest Indian cohort, who were exposed to the income supplements the longest, benefitting most [77] . Physical health was not measured. Another study used data from multiple Indian reservations, linked to individual records from BRFSS, applying time series difference-in-difference methods, to document that Indian gaming improves not only income, but also physical health (obesity, overweight, hypertension, diabetes), substance use (smoking, heavy drinking), and mental health (anxiety), although not health care, for Native Americans on those tribal reservations [78] . Momper lastly reviewed evidence that although casinos may improve economic resources for tribal members, tribal casinos also increase problem or pathological gambling of Native Americans [75] . Table 2 presents a summary of the studies, reviewed and tallied in Table 1 , of the effects of social and economic policies for health of low-income populations. Overall, 83 % of the studies we reviewed included outcome measures for mental health; 83 % included physical health; 72 % included health care, and 50 % included substance use. Among studies that measured those outcomes, 53 % of studies found benefits of the social/economic policy on mental health, and 53 % found benefits on physical health; while effects for substance use and health care were fewer (33 % and 31 % respectively). Overall, 72 % of the studies found beneficial health or health care effects of a social or economic policy. 
Summary of Evidence
Conclusions and Implications
At the core of population health and public health is the assumption that it is necessary to intervene and improve health. The vast majority of social determinants of health and social epidemiology evidence to date is mostly descriptive. The next generation of social epidemiology researchers must therefore pursue intervention to improve health. Reviews of current evidence are necessary to guide intervention. However, the field may be hampered by limited evidence on effective social policies that may improve population health.
In this article, we examined predominantly experimental social policy evaluations among low income populations to assess whether social determinants of health, such as housing subsidies, employment, relationship strengthening/marriage, or income supplementation, may be causes of health outcomes. These evaluations have several general limitations. First, health was not part of the studies' logic models or design. Health was not always proactively addressed in the programs as an issue (e.g., a mediator) that could affect attainment of the main program outcomes (e.g., economic self-sufficiency, for TANF). Second, direct health interventions were not always tested vis-à-vis the program components that addressed SDH. Therefore, these studies do not inform the effectiveness of direct health interventions compared to the effectiveness of interventions that address SDH. Third, the measurement of health outcomes was limited.
There were some social policies corresponding to important social determinants of health for which we found no rigorous studies documenting health evidence. For example, education is an important social determinant of health, and is a major policy domain in and of itself. There is also a large observational body of literature linking education to health outcomes. However, no systematic reviews have been conducted to examine effects of education policies on health in developed nations since 2000 [15] . Moreover, strong educational evaluations typically do not measure health as an outcome [79] . Immigration and immigrant integration are also important social determinants of health with little policy evidence on health outcomes. However, leveraging migration lotteries may be one way to study effects of immigration policies [80] . There were also no strong studies documenting health effects of urban renewal in the USA [20] .
Despite these limitations, the evaluations we reviewed provide some evidence on a variety of adult health outcomes. In our review, the majority of policies tended to have beneficial effects on adult mental health and/or physical health (beneficial effects in 53 % of studies that tested for both mental and physical health outcomes). For example, the MTO, HOPWA, NEW Hope, BSF and SHM family strengthening initiatives, and Indian Reservation Gaming income supplements all benefited mental health. Notably, however, we found the health effects faded across time for some policies (BSF, New Hope). Although social and economic policies also benefited physical health, measures were much more heterogeneous than mental health measures. Health care and substance use were less likely to be affected by these policies. Our findings align with those from one recent literature review, which examined effects of macro-social gender equality policies on gender inequalities in health or on women's health, by leveraging cross-country comparisons. This study found that social policies aiding women (e.g., maternity leave policy), or stricter enforcement of policies such as reproductive policies, were associated with improved mental health and maternal health [81] .
The lack of clear patterns across policy evaluations that we found may be due to variation in the targeted populations, the SDH addressed, and/or the measurement of health outcomes. Therefore, there is need for more rigorous research proactively conceived to assess the health effects of social policies. Below we discuss how our review of the existing evidence can inform better health-related social policy (and evaluations).
Implications of Gender Segregation for Program Components
Because of policy design and eligibility, the gender and family structure compositions of the different social policy populations were very different. For example, TANF targets children and their caregivers, and requires that caregivers are single and do not live with partners, which means that TANF recipients of income support are overwhelming single mothers. On the other hand, TANF-funded family strengthening programs primarily target low-income couples. Other programs (particularly in housing) target specific subgroups such as veterans, who are predominantly male.
One important aspect of gender segregation of social policies is gender differences in supports for parenting. Men are not recognized as fathers, and their needs are often addressed as individual needs, not as their needs as family members. In contrast, women in means-tested programs are almost always defined as mothers, with supports for their caregiving role, and their children explicitly considered, in intervention components (for example, child care in welfare to work programs) [82] .
These social policies also differentially integrate health services. The programs targeting men (VASH; HOPWA; CHHP) included health services because they targeted ill populations. However, health services are generally not included in social policies targeting single mothers, although some programs like New Hope WtW did offer health care subsidies.
However, health needs are pressing among low-income women with children. Evidence from some social policy interventions (such as the housing revitalization program HOPE VI), strongly suggests that some low-income femaleheaded households have a severe burden of chronic health conditions [83] . Since health is on the pathway to key outcomes targeted in social policy such as employment and income, it would be prudent to include health services within social programs.
Incorporating Health Outcomes into Social Policy Evaluation: Beyond Health Care
Although we identified and reviewed some studies that have considered health outcomes, the majority of social and economic policy studies rarely consider health and ignore that these programs could indirectly influence health via SDH (such as employment, earnings, educational attainment, income, marriage, or welfare usage). When social policy evaluations did measure health, the measurement of outcomes had limitations. For example, in the Housing Voucher for Welfare Families study mental health was measured by whether someone reported being "worried, tense, anxious for at least one month in past year" [34, 35] , which is not a validated measure [84] .
It is important for studies to not only integrate validated measures, but also to analyze them according to accepted validated practices established in the health literature. For example, the multi-item K6 psychological distress scale should be analyzed with latent variable item response theory (IRT) techniques [85, 86] . If these techniques are not applied, estimates will be biased towards the null, as occurred in MTO [84] .
Another problem is that when health is considered in social policy evaluations, it is often in the narrow sense of health care insurance or utilization, not physical and mental health outcomes. The exceptions are programs (e.g., VASH, HOPWA and CHHP) that are enrolling patients with a medical diagnosis.
However, for programs without explicit diagnostic criteria for program eligibility, program designers should consider which health outcomes might be affected by the program, including both subjective and objective measures. According to our review, mental health is one health domain we recommend evaluating. Short continuous measures like psychological distress (K6), or a short CES-D measure, are appropriate for assessing population health in the general community, and may have better properties in a community sample than gold-standard diagnostic measures [87] . Although many of our included studies did not use biomarkers to measure physical health, valid global health scales like the SF-36 were used to provide an overview of health, including physical and mental health subscales. Some studies also used survey questions on prevalence of specific health conditions (e.g., asthma, diabetes). Such self-reported survey-based health measures are certainly easier and less expensive to obtain than biologic samples [88] . However, when feasible, social policy studies should consider inclusion of biomarkers of subclinical biological processes for common diseases (e.g., precursors of cardiovascular disease) [23] . Biomarkers are not subject to response bias or even to awareness of conditions which may differ by recency of diagnosis, utilization of medical care, or symptomatology. Indeed, MTO found effects of Section 8 rehousing on biomarkers of diabetes and inflammation, but not for survey-based measures [25••] . Linkage of program records with medical (e.g., Medicaid) records may be another potential option to include diagnostic information and medical history.
Treatment Components
Social determinants that are manipulated in a social experiment may be very specific and may be limited temporally. As a result they may not correspond to broader, longer-term social determinants, which may be more difficult to change. For example, compare the provision of an income supplement for one year versus income accumulated across the life course. Also, depending on one's developmental period, effects may be very different for a short-duration social determinant, compared to a lifetime of exposure, which may be better captured in an observational social determinant of health study than in a RCT [89] . Effects of some SDH (e.g., income) may also differ, depending on the source. For example, receiving additional income via tax credits may be more socially acceptable, and yield more positive health impacts than that of a governmental benefit (e.g. TANF/welfare use).
Another issue is the potential limited generalizability of findings from experimental studies of social policy, since participants tend to be low-income and thus not representative of the general population. This may limit our ability to understand the effects of SDH across, for example, the full income spectrum. Thus, RCTs of social policy are likely not a good research design for gleaning the entire socioeconomic gradient in health. They are very helpful, however, because they do allow us to understand the effects of key SDH on highly vulnerable populations that disproportionately bear the burden of disease.
Complexities of Identifying the Evidence
The domains in which systematic reviews have been conducted on social policy effects on health, with the best evidence, include housing mobility policy. Evidence from welfare to work employment programs, income supplementation studies, and family strengthening initiatives is more fragmented. As others have noted, the search to find studies on public health interventions in general may be difficult or time consuming [90] . This difficulty is pronounced when considering studies that have examined health effects or health inequalities resulting from social policies aligned with social determinants of health [90] . Search difficulty is driven by the multiple sectors and/or disciplines in which this evidence may be documented [91] . Using disciplinary or content experts to guide the search or indeed, to coauthor a review (as we have done here), may be necessary for identifying literature not found through systematic searches of electronic databases, including studies found in the "grey" literature , or in special journal issues devoted to the topic [90, 91] .
Conclusion
In this article, we have reviewed evidence of the health effects of four types of social policies (housing vouchers, welfare to work employment, marriage/family strengthening, and income supplementation), targeting mainly lowincome populations, operating via social determinants of health. We found that many social policies did not evaluate health with comprehensive measures, and that these social policies tended to be segregated by gender in their eligible populations. The main domains of health influenced by these policies seemed to have been improved adult mental and physical health, even though some effects faded with time. Social policies may therefore influence health, even if unintended by policy designers. Ultimately understanding whether and why these policies impact health may inform design of more effective programs, and inform the most important pathways by which social conditions influence health.
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